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(54) FLASH DISCHARGE LAMP FOR PHOTOGRAPHIC USE 

(71) I, Suing Cheung Chow, a citizen 
of Hong Kong, of 12A Suffolk Road, Kow- 
loon, Hong Kong, do hereby declare the 
invention, for which I pray that a patent may 
be granted to me, and the method by which 
it is to be performed, to be particularly des- 
cribed in and by the following statement : — 

This invention relates to a flash dis- 
charge lamp for photographic use having 
stable operating characteristics over a long 
period of time, and yet which is small, and 
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nected to both electrodes of the lamp has 
b«n chafed with energy to a predeter- 
mined extent, the energy is momentarily 
discharged from the condenser and applied 
to a starting electrode of the lamp through 
a vol age raising transformer in the form of 
pulsative raised voltage. Though the dis- 

of time, the lamp requires so large an 
amount of energy to flash that a large g quan 
My .of gases and other impurities is gener- 
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DlacKening or me Duio maites n uiiiicuu tu 
use a photographic apparatus or a strobo- 
scope properly. 

35 In order to avoid these drawbacks, it is 
known to make the bulb relatively large. 
For the general use of the flash discharge 
lamp, for example, for a photographic ap- 
paratus or a stroboscope, however, a rather 

40 small lamp is preferable. 

For example, a flash discharge lamp of 
the prior art as used in a photographic 
apparatus is relatively small, of which the 
glass bulb is 4 mm in diameter and 40 mm 

45 in length in which an anode and a cathode, 
each in the form of a thin rod, are disposed 
opposite to each other, and which is filled 
with an inert gas such as helim, neon, argon, 
dryton, or xenon. After a condenser con- 
IPrice 25p] 



siiorieueu. 

It is known that solid metals such as 
Wanium tantalum and zirconium absorb a 
hSTJ 1Ume °£ c . ertain g^es when they are 
th£? °, ? ^ Crtain te mPcrature. If any of 85 
h»t ^ etak ,S uscd as a g«ter however, i 

n?L^ n H neCeSSa f y - to heat il t0 s «ch tem- 
perature by supplying a „ e]ectric c 

otherwise. This complicates the construe 

ttat Uis v^v^ « 10 SUCh ^Stot 90 
u« JZ?J lff 5 a \ d not ^possible, to 
use such solid getter for a relatively small 
d.scharge lamp available in the prior art 

According to the present invention there 
is prodded a flash discharge lamp for photo! 95 
graphic use comprising a pair of electrodes 
said lamp being filled with an inert gas 
wherein a getter of solid material is welded 
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rfnfe' 01 ^ 01 ^ ™ having 
coS„% fl t!fth diSCharg ? lam P constructed ac 

a flash light, the above mentioned lowering 
th J°n eXample> a flash discharge lamo of 



^X^tr^ »* ^s 

mined extent, the eS* • ° a predeter " 

charge lasts only K v J hou ? h the dis- 
^ time, the lamp rea J r !i y snort Period 

amount of energy, oflTZ large ™ 
fty of gases and ntf.. 3 • that . a ,ar ge quan- 

fted as g com P S S Sf? 1 **" W*r- 

amp whereby fe i',^ <* the 

'amp is often deg?ad P e7 r fUDCtion of 

barium has usually ten „ «J' Schar ^ and 
a .flash discharge as , a 8e«er for 

pior art But S, 8 "*" 1 ^ * the 
heated, and •S^TL.'T™! ^ 
of the lamp. Thf d L J dlm ? 4,5 
wall has a laree 5? "f portlon of the 
and is hea^Tp^^.^ rbing hX 
as compared widi t h! ^ gh femperature 
of the wall, so tt meT^"^,^ 0 " 
.crack- The dimmed wall '^E. 1 ? llable t0 
ummous performance Tthl . 
thermore. after fren,,»„° me ,am P- Fur- 
quircsahighervohaS ^' the ,a mp re. 
*e design^volS 38 ^ 2* dlschar «e than 
«he effeclive life®? ff^Z* consequence, 
shortened. e 0uJb is substantially 

^^^uZ^^ « ««« as 
[arge volume of SrSn abs0a * • 

heated to a certain ^mf^ when are 
these metafs S ?™ r \ If any of 
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has been necessary to heat I f h<W t Ver ' il 
perature by supplying an t 0 such 'em- 
otherwise. This rlm^ e,ec,nc Cfent or 
'jon of a nS^SST, *S COnstt ^ 
mat it is very difficult.? 1* ™ ex,e "t 
use such solid eetter r/ ""Possible, to 
discharge » atively small 

. According to the nr«™, ■ 6 pnor art - 
» Provided I flash dis& ,1^°" ,he 'e 
graphic use cotnpS' 8 ! J* ^ Photo- 
said lamp being F ffflaf electrodes 
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to at least one electrode on or near its free 
u d l 7 h v ereb L y ^ getter is adapted to be 
»nH e K b /, collhioa of electronf or ionl 
and by the heat conducted from the ek" 

5 tr °^ C ^ n th , e fla , sh jdischaiBB lamp flakes. 
^w iW .tu tiijuouimenc of the dischan>p 
lamp accord ng to this invention wilTnow be 
described with reference to the accomply? 
mg drawings, in which:— um P a ny 

l S !f? 6 eievation in ***** of a 
preferred embodiment of the flash discharee 
lamp according to this invention- 8 
Jiff enlaf ged side view showing 
one end of the cathode and a getter mounted 
15 hereon according , 0 another embodimem 
of the invention; and 

,wIL 3 • sho ?V preferred example of an 
electric circuit for operating the flash dis- 

20 Ch p 8 f ,amp aCCOrding 10 invention 
H,™??™ 8 "T,! 0 F * »• thc n^eral 1 
3 6 mm if * bu * measu ™& for example 
J.o mm in outer diameter by 40 mm in 

each m^" f 0d . e - 2 and a kathode 3 a" 
each made of a thin tungsten rod, and are 
25 incorporated into the bulb 1 in a sealed 
manner The bulb 1 is filled with anlnert 
gas such as helium, neon, argon, krypton or 
xenon under optimum presfure. A small 
piece of titanium 5 is fixed by spot weS 
30 or otherwise direcdy to or niarone end ! 
l„ f f 3,h 2 dc . 3 - The ^ium piece 5 
disp0Sed in such a man- 
r 1 ' L proje ? ts t0 some extent from the 
35 f t ° f th - C ca J hodc 3 toward the anode 2 
h T n „ ,n FJ& 1 The c «hode 3 i 
covered all oyer its surface with a thin film 

The anode and the cathode may be in- 

S2 bv 3nd * 6 incrt gas ^odu'ced imo 
the bulb by any known method, but the film 
of barium oxide is preferably provided in 
he manner as hereinafter described. After 

45 t ^ piec ? 5 is wolded «o the end of 
« the tungsten cathode rod 3, the rod 3 k 
coated with barium nitride Ba(N 3 )„ and is 
Uien incorporated into the bulb 1 The 
bulb 1 is then heated from outside by high 

50 ff ir Cy . 5 Ca u t,n8 means - and nitrogen gas 
50 is exhausted through an outlet (not shown) 

lit b . a " u r ra .'; emai n , ne in the bulb combines 
with the residual oxygen to form a thin film 
of banum oxide around the cathode rod 3 
si k ttP" an ,y 'nert gas is introduced into the 

melr* %l bU ' b C]0Sdy sea,ed - "V ^own 
methods. The numeral 7 indicates a start- 
ing electrode, and the outer surface of the 
glass bulb is covered with a transparent con- 
duct.ve film, e.g.. a thin tin oxide NESA 
60 (Registered Trade Mark) coating, to ensure 

fCTof Vi2 Mc ™ 

It will be obvious that while it is not 
always necessary to dispose the titanium 
65 piece 5 projecting^ from the end 4 of To 
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fiS^A 5 , may > flush wilh th e 
iree end of the electrode or be snarwt 

slightly apart from the end "»y a£Sl 
b£ dS* . this ™ion 

Utamum in a position where the getter can 
have heat conducted thereto from the e^ 
of the cathode most effectively and at the 
same tune, the electrons or ions product 

eLuverv^Th^'^.P 1 " 51 thc ge ' Ier ra o7t 75 
t fHL f 8 f te u may Preferably be 
m the form of a U-shaped ribbon 5 ' and 
mounted on the end 4 of the cathode 3 as 
shown m Fig 2. It will, however, be ob 

the getter may be of any other 80 
suitable shape and be disposed in any other 
position on the cathode, depending on the 
type, application and characteristics required 

n^in P / , ? 1CUla rk discharge lam P- without de 
parting from the scope of this invention. 85 

In operation, electrons move from tie 
cathode 3 to the anode 2 and ionize part of 
die > neutml inert gas before it reaches the 
frTnc ,r^ SltlVe . ,ons separated from elec- 
»Z ,h»° ld .t a . ga '? st *» li,anium piece 5 90 
and the cathode 3, so that the piece 5 is 
heated by the ions colliding thereagainst 
The piece 5 is also heated by thermal con^ 
duction from the end of the cathode 3 at 
which point the cathode is raised to a higher 95 
^Peratureftanatanyotherpo^S 
of. Thus, it will be noted that the piece 5 
may eastly be heated to an optimum tem- 
perature for adsorbing gases produced bv 

onlv n fJc SC f harge CVEn Whcn * e 100 
h^Lt T S f ° r J instanl Therefore, In 
harmful gases produced by discharee are 
adsorbed by the titanium piece or glter 5 
and the flash discharge lamp is alwfjs kept 
in its proper condition to effect electric 105 
discharge as required. 

Reference will now be made to Fie 3 
S . h r S» electric circuit for operation of a 
preferred embodiment of this invention The 
anode 2 and the cathode 3 are connoted to 110 

9 ttSr' P ° Wer S0UrCe - A conde nse? 
9 is directly connected to these twe elec- 
rodes, and a condenser 10 is connected to 
diem via a resistance 11. A primary coil 12 
of a transformer for raising voltage is Dro- 115 
vided to connect the terminals of the con- 

Sm V? 3 r itCh and a seconda "y 
coil 14 the transformer is connected to the 

starting electrode 7 at one end thereof and 
is earthed at the other end. It has been found 120 
from experiments that when various electric 
components have, for example, constants as 
shown in Fig. 3, the switch 13 may uccess- 
n L h, a m Uated 'p° Pr ° duce a "discharge 
wJi fi \ ■ k Fr0m thcse experiments, in 125 
which five discharge lamps filled with xenon 
were used, it was found that all the lamps 

8?v r?1 fk'T 1 ? 8 Y 0112 * 6 of approximately 
185 V in the beginning. Five thousand flash 
discharge tests were conducted with each of 130 



5 upon completion of the tests. PS 
Reference hac h^n mn^o +u . r 
description of a prefect ^SS& 3 
this invention to a flash discharge lamn 
wherein a titanium piece or setter Ti.^f 

r S i° n u ° r near ^ 4 ofTcattiode 3 
It will however, be noted that the better 5 

Sf m aIterDati ^y ^ mounted on Q f near 
£? "^responding end of an anode 2 In 

2W d 0n 630)1 of to anode and thTcath 
ode. Moreover, it will be understood "ftat the 

with a preferred embodiment of this inven- 

25 a °,L may mStead L bc in the form of a Ml 
X a disc or any other shape depending onT 
type, apphcation and chLcteS?eq U iS 

w se' S C ml flf 1 h WE 
an™ ™, matenal s as zirconium and tan- 
in r be used 10 a « e ««- 

J« the following is a summary of the advan 
d ^ tube 

tJ'nn As a getter of S0lid ma 'erial is moun- 
3S "J* near one end of « least one of the 
35 elect rod e S> the getter is very eas% heated 

up to a„ optimum temperature for L mS 

SeS V hVtr a ^ n - there0f * to h", gen. 
era ted by the collision of electrically chafeed 
40 P ar, i de f agamst the getter and by the heat 
TiTf 7 S mh £ d torcto from aid end 
of the electrode. Thus, the getter does not 
require any special means to he£ ft 
Moreover, the getter can be attached to or 

45 onf" 6 eIeCtr ° de ve ^ ^ily. and only re 
« quires a very small space for its incoroora 
Hon m the bulb. Therefore, the S d l 

oe reduced m size to such an extent as has 

50 r.hf° ?0SSibIC ^ a flash discharge aS 
50 mj e pr]or art in whfch & ^ Jg ^amp 

such P* 1 " 9 ° f 3 getter of so,id material 
such as titanium, tanta him and zirconium 

55 S r vent „any possibflit? o 7a„ u n 
^ably dimmed or blackened tube wall 
and an abnormally high temperature gradi 
? e , refrom wnic h may lea I to 
Mlv ^ ng u ?- e tube ' This help^ success? 
60 nSa U ex£ d ' ame,Cr0f ^ 

3. The getter becomes active upon oc- 
currence of each discharge in case of fl^sh 
Accordingly, the flash discharS 
lamp according to this invention keeps itsdf 
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fnytimf 0 " '° a pro P er disch arge at 65 
Ait's Thc . flas ' 1 discharge lamp accordine to 

hard to?T ^ 3 V6ry l0n 8 ' ifc ^aus 6 e it 
hardly undergoes an undesirable ohana. " 

• auuung voltage even after repeated "use 70 
over a long period of time. Prior art flash rtk 

tomance Because of its features and advan- 
mges hereinabove described, however the 
flash discharge lamp according to this inven 
Hon has been found to have a Sf f^S" 
niately ten times as long as that of JStoh 80 
di^harge lamp avaiJable in the prior art 
lamn ol i^ 860 ^ me flash discharge 

heat resistance and will not be detrlved 

WHAT I CLAIM IS:- 

wherein a getter of solid material is welded 
'° n at ,eas t one electrode on or „la r taft£ 

2^ AflLh W diS£ ; hargC la mp fla£ 
Claim i u d ^ cha rge lamp as claimed in 

rfei m A ^ discha rge lamp as claimed in 
rui A "l* discha rge lamp as claimed in H5 

accompanying drawings. ne 120 

i r ^„^ For me Applicant : 

°rh Y IS ?- D B WLY & HAIG, 
Chartered Patent Agents 
Norman House 
105-109 Strand, 
London, WC2R 0AE 
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COMPLETE SPECIFICATION 

This drawing is a reproduction of 
the Original on a reduced scale 
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